It is well known that the compounds having CϭC, NϭN or CϭN bond isomerise readily by light. Many reports on the isomerisation of the oximes and their derivatives which have CϭN bond are published, [1] [2] [3] [4] however, there are few papers on the photochemical studies of a-oxo-oximes.
Results and Discussion
For the purpose of elucidation of the mechanism of photoisomerisation of a-oxo-oximes, the investigation of solvent effects on the isomerisation of E-and Z-MPBDO in several solvents was first carried out until the photostationary state (PSS) was attained. The irradiation was made repeatedly three times in the same kind of solvent. The time of attainment to the PSS was ca. 3-4 h.
According to the reaction procedure as described above, the concentrations of E-and Z-MPBDO were determined at regular intervals. The equilibrium constant (K) of the isomerisation shown in Chart 1 is expressed by Eq. 1 as follows, And the average of (kϩkЈ) at regular intervals was calculated, and then, k and kЈ were calculated using Eqs. 1 and 2. The dielectric constant (e) of each solvent at 298 K from some literatures, 9,10) k, kЈ and K of photoisomerisation of MPBDO in each solvent are shown in Table 1 . With increasing dielectric constants of solvent, k did not change appreciably but kЈ was liable to decrease. Using amides or alcohols as a reaction solvent, the value of K is larger than that using the other solvent. As shown in Fig. 1 , the equilibrium constant K shows a linear relation with the dielectric constant e, and the correlation coefficient is 0.920.
11) The value of K increases linearly with an increase of that of e.
When the same experiments as described above were carried out using the low pressure mercury lamp, the rate of photoisomerisation was quite slower than that using high pressure mercury lamp and the time for attainment of PSS was ca. 50-60 h. The low pressure mercury lamp emits mainly a UV ray of 254 nm, while the high pressure mercury lamp emits mainly a UV ray of 365 nm. According to some reports, 5, 12) the wavelengths emitted from a low pressure mercury lamp corresponds to p-p* absorption band of aoxo-oximes and those emitted from a high pressure mercury lamp corresponds to n-p* absorption one. Thus, n-p* absorption of MPBDO may be closely related to this photoisomerisation.
As a preliminary theoretical study on these experimental results, the thermodynamic stabilities on ground state of Eand Z-MPBDO in the three kinds of solvents (diethyl ether, 1-butanol and N,N-dimethylformamide) were investigated using ab initio MO calculation. The MO calculation in the presence of a solvent was performed using an Onsager reaction field model. 8) Based on the optimised geometries of Eand Z-MPBDO in each solvent, the total energies (E total ) of both isomers and the difference (DE) in E total between both isomers were calculated as shown in Table 2 . With increasing dielectric constants of solvents, DE tends to decrease. It is considered that these calculation results support the experimental results (the value of K in a solvent with high e is larger than that in a solvent with low e).
The detailed investigation on the mechanisms of this reaction using ab initio MO calculation will be reported in the near future. Vol. 50, No. 7 
